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(57) Mso6p«t*H«e OTHOCHTC* * c?oco6bm* 
npmieKfleKMM *nft wnpaMcmw At+op**- 

P0MHK0« OGcMHOf* KOilOHHW B He*T»NUX M 

riaotux Uenno irfaoOpereMWi bb- 

a**tc* noMioieHua a<>$em< bkocth awnpaa- 

xonoMHM. A"» ■ o8caA*Y»o to/ronHy cny 
ckaot coaoHxy ipy6 e rvtapan™****** ad- 
pwwpyiomeft, ronoaxo* (AD. HoAam a TpyGu 
Mj^cocTb non pa&OMMM AaanenMe* npcfcta- 
dOArt craft*** nepftwa^e*"* fconomw tpy6 c 
flf «Ao/ib wnpawiftCMor o yMaer«a, npuw 
*a*AO* craAHM rfpoviBBOA*r nepaMBittenite 
*o*oww rpy& c flt oAom» awnpaenaeworo 
ysicrna ch*W»««TW *P" P^ 0 ^* 4 ABB***** 
• flf. 3 1 tb6j>- 
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Vi 3 a 6 pe f bm Htt otmophtcb « cnoco6*M. 
np^M*e*i«M Afl« /1KCBHA3UKH CW«W GO* 

^oeoM nroMMUtnewHocTM. • mact*qc»i. np* 

KO/IOHH. 

N*« e^^eiCTHBHOCTM wnp9»A«irtii A«$OP*"~ 
pOBBWMO* oftcaAWOfl KOAOKHU. 

meHMaB b o6caAHyx> KOflOHxy *M*e Buopaa- 
/ifteMoro ynacTi^B M COCTO»W»b HS 
rnApaariW»4«CM)fo paciuwipnTen* ■ **Ae r«A- 
paM*yec*oA aop wpyiomeft ronoaM 9 

hon A»* 3anOflHflH«i8 *MA*oe*bO 

TpBucnnpTHon ko/iomh« Tpy6 h ManaHpwi A"« 
cnvifls *ha*oct* ia Tpy6 npw noflbAMC «OMno- 
hobkh n» cKoaxHiibi; Ha 4>*r.2 - pa6oTa 4>op- 
HupyiouieA ro/ioBXM B eunpao^eMOM 
ynacm; na <p*r.3 - paapsa (J?opM«py-cmeft 



oCcqahq^ Konoiwy ocyiuecTB/tnioT cn<mv*y 

CnycKW k BMnpaB/i«eMOM^ ysacrKy t 
koaohhv Tpy6 3 c ^pMMpvcmcvi nxioacofl 12. 
noAi^rr B KOiiOHMy Tpy63 tkxaw hoa P*So- 
mum AannerufeM n4tpo*oBo^nr nepcwBuitHw© 
Koncmnu Tpy6 3 bao«* a ynpaBflnBMoroyNacv 
« o npouecce paGcwro unwia. npw^M pa6o- 

CTBA^W nppH3Bi>A«T nepeHBiueKwe nononnw 
rpyC BAonb Bwnpattflii^oro y^acma wwy 
snap* npM paBwaM A«B/ienwn 9 rwApaww^- 
c«oA ♦opw^PY^^W^ roaOBKe. 

Cnoco6 OCymCCTBflfl K3T CiiBAyi0u<wM o8pa- 

30M. 

06caA M » J ' KOAOMwa ahsmotpom 146 mm c 

TOnlU^HOft CTBHItH 10 MM CMBT* K3 r/iy6wHt 

1200 m. MatepHBTi 66c*an°* «c/»ohhu craab 
rpynnirf npoM«ocTM fl ( ff„ - 6500 *rc/cM . <h - 
- 3800)crc/cM 2 ). UJr6/>ohi)m ftwaMerpoM \7A 
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kuhohmc na i7iyfr*Hd I20Om. nan^flH now 
K y - W 36non He npoxoAKT. UiafaoH w*M9**T" 
Pom 1 18 mm npoxOA*". XbctxkA raOapm 

ABBf 115 MM. 

YcTaNOnvw paaAOW****** cerropoe 4 
4>opMMpyioiue& ronoBKH. flnaMOTp wx peaAavi- 

My xu»»MCTpy ofcaAuoft xottohhu or flwaMerpa 
1 16 mm AO ^naMCTpa 126 mm. 

<popMwpYiamaji ronoaxa 2- Hacrpoehnaa 
na 3a ash huh MaKC^ManvHWft akbmctp a pac- 

UJHp«HHOM COCrO«HkM, COOTBeTCTBy«41lMtt HO- 
MMH*/H4lO*»y AMdMOTpy oOCtt^Oft XCiTONHM. 

onycxaerai km** cm»toto yMacnto. 
topaMu 4 4>opMHpyKwa raroa** Ha awyTpBH- 

HKft AHaMBTp o6C*ftHOft X0/10HHU 6: 

P-3,14 -7.1 - 10 - 120*26800 tr. 

tAC D - 7,1 CM - BMytpttWHV^ AM3MBTP P^W- 

woBOft vnaoTHjfww%HQft M9»w*em nOA cerro- 
paMH> 

L - 10 cm - AflHna peanmoaoa vpaoth^ 

TBAVHOM MSHXeiM; 

P - 120 f re /cm 2 - pa6oseo w^tftcHHoa 
Aaiu»cMiw *«Axocm a roaoaw 2. nomacD*.- 
AftHHOe TftXHMHCCKOft xapaxtJapMCTwaow. 

Qnp«Af»"»oT yAe*M«oe A3B«eH*«j, cow 
aaevnoe cexTopaM* tonwu* 7, no *HyTpaHM*- 
My A^aM^Tpy ©6c« aho* xono>*»«*c 
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cxaior xQM.iOHOBxy c *opMwpyiomB* * ojio**o* 
2 KM»e cmbtoto y**acTita 1 * coaepuiaiOT bto- 
pon npoxaA « COOTaeTCTaeHHo tatace tpcwA 
6 npcxoA CHMjy aaapx. fHxcitpya no r»APa«"»- 
scocOMy MNAVtxaTopy eaca (n*B) occawe na- 

TpySKM. 

RonyseHHwe oceewe Karpyaxw cecAenw e 
10 AxamwHpya occawe narpyaxH. oTMcnawT. 

HTO T\QO\Q aTOpOTO npOXOA3 OHH CH*J3WlHCb 

fa W%. no cpaanewwio c napawM, a now 
TpeTMsro npoxooa - Ma 35%. 

Oah«ro» ny<HHa« nap aw* npoxoA. mo*ho 
15 coaosaarv i«aewTOMHoe Aa&*e»<"e & ruApaa**- 
necxo* <n}pMH pyiom^ roaoaiee h 6o«Miie 120 
crc/en*. 3 TO orpaaMTCR wmhmhc *oHTa*~ 
rnw* h oceaw^ warpya^a^ Ohm aoapacTyi. 
Ota^ aa aoapacTWMcM oceao^ narpyaxn no 
20 rMB. Henv^a A^nycitaTt. hto6m ee aenwHWHa 
npaauCMaa 300 kH AononHwren^MO t accy 
Tpye *9 kqtdpwx owymjwa *oMnoHoac» c 1^op- 
MHpyww* roftoaxoa, tax kbk ao^HiiicaeT 
o^BCHOcrv nopwaa Tpy6. 
28 EcnM oojw werpyawa npM6/m3*ca«ncji r 
aroa awtWHe; HCOtoOAvwo cwwrt wtom- 
roNHoe oaaiieHMe wokoctm a ro/iw^e 2 a npe- 
Aaadx or 15% Ch n npoAWWCMTv apoTWK^y 
chmsv aaapX Mepea t***+u* y**acrox, 
30 CtucKemte ooeewx narpyso^ np*i noaTop- 
kmx npovoffv rcMaww 2 co»*Ae^Ci>fcCT»yar o 
TOM, STO CMqme o6caAHX>a w>/idhmu yctpaHfl- 
mor. npoartAMMOcni to xonoMHe aoccTanaa- 
m«aaarrcit 

Cnoco5 BMnpaeneHwa fte^opM^poaa h hofm 
o6c*AHoft xoiiohhm, owi»oMa>«Mit^ft cnyci: k bu- 
opBBJixeMOMy yHacrxy TpawcnojnHOH *oaoH- 

HM TOy6 C rvg^dBAVfHaCKHM pacuJMpwTB^w, 



r^e 12 na BHyTpemwa A^Merp no«efr a^kmm « nepaMm»U4a xoiitwnw rpy6 ano^b 
Merpy o6caAHo« xonon.u. cocraanaeT AO « f^T 1 "^^^ ~ 



40% Or. 

noAAWwaara a ronoaxc 2 paowee 
tom h 08 Aaa/HiHwe. paonoc 120 xre/cM , TBHyr 
i»oaw5mhwcom TpyCw 2 B«epx m coaopuiawT 
napBMft upoxoA <*>pMMpyiouicft ronoaxoil so- 
pea cMnrw^ yvacTox 1 odcaAHqft xonoi^M, 
co3AaaaH na o6c*a«Y» ROAonny xoHTaxTHMe 
m QCBBb»0 Harpyarn, 



60 



mApaamfHacKora patwiMpMieftn wc- 
nojivsyxTT rnApaanwccKyo flopn^pytomyw 
ronoaxy. npweM poop^ i^vixji npowaaojprT 
craA^HO* a na xa*jpft ctba^ n P 0rt30 °A» T 
nepcMeiueNi«e xtwoHHbi Tpy6 bao/ii» swnpa©- 
/laeMoro ysacnta cwnay aaepx opvi paBo^M 
Aaa/»e»«*M a iMApao/twecxaft flop«i*py*omaM 
ronoatce. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgf/cm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 1 26 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
7T-D in -I ~ 3141 20.5" 

- 1410kgffcm 2 , 

where D\ n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% <Jy. 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgffcm 2 may be created: This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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